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TABLE 3.-Daily totals and departures qf solar and SLY radiat,ion during 
December, 191 7. 

(Qram-calories per square centimeter of horizontal snrface.] 
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TABLE 1.-Solar radiation inikmitks during December, 1917-Continued. 

[Gramcslories per minute per square centimeter of normal surface.] 
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LUNAR TOTAL ECLIPSE, 1917, JULY 4.' 

By L. PICARD. 
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[Rfprinlcdfrorn Srience Abtrscts, Sect. A, Dec. 31,1917,s 1347.1 

Observations by three persons during the lunar eclipse 
of 1917, July 4, a t  the Bordeaux-Floriac observatory, 
indicated that the edges of the moon's Limb a peared 
much bri hter than the central portions. Also t % at the 

the moon pnssin to the north o the axis of the shadow 

the middle of the eclipse, and the eastern limb during 
the second half of the eclipse. These facts indicate that 
the phenomenon is due to the solar rays being refracted 
on passage through the terrestrial atmosphere.-0. P. 
B[ulZer]. 

B northern f imb appetired much bri hter than the southern, 

cone; and that t % e western limb was most luminous until 

,.Tz.3. .3* ( 96 y 1 
LUNAR TOTAL ECLIPSE OF DECEMBEB 81-28, 1917, AT 

HONOLULU. 

By C. A. REICHELT, Asehtant Observer. 
[Dated Westher Boresu Office, Honolulu, Hawaii, Dee. 30,1917.1 

A total eclipse of the moon, remnrkable for the bright- 
ness of the moon during the eclipse period and also for 
the attendin coronte visible, was observed at Honolulu, 

The eclipse as seen by the naked eye began a t  about 
9:35 p. m. (157' 31' mendian time), mas total from 11:lO 

Hawaii, on t a e night of December 27, 1917. 
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TABLE 2.- Vapor pressurta at pyrhelionwtric stations on days w k n  solar 
radiation inteneihs uitm measured. 
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m. to 11:25 p. m., and ended at about 1 a. m. of 
gecember 28, 1917. T h o u  hout the entire evening the 

for short intervals up to midnight after which the sky 
became quickly covered with heav rainclouds and the 

objecte on the earth were still cast by the moon's light 
at  10:15 p. m., an hour when more than half of the 
moon was eclipsed and very dark, so that the moon's 
ed e within the shadow was hardly discernible. As the 
ecipse F progressed the darkened part became much 
llghtar, turning to dull red and later to light red and 
orange. During the total phase that portion eclipsed 
first appeared a light red, the central portion a bright 
orange and the opposite ed o or that eclipsed lnst, a 

familiar markings on the moon's surface were almost 
as easily distingulshable during totality as under ordinary 
conditions. 

Phenomena of perha s rarer occurrence than the 

during the earlier stages, and which were so brightly 
colored that they were mistaken b many people for 

the swiftly moving Cu. and St.-Cu. clouds that passed 
over the moon, they appeared and vanished at irregular 
intervals durin the evening. A few il.4~. clouds were 

SO per cent the entire night. The first of these corons 
was observed a t  8:30 p. m., and was of about 3' or 4 O  
radius. The circle was complete and the bands of 
prismatic colors very distinct. Several broken and 
mdisrict coronse appeared up to 9:35 p. m., when another 
com lete ring of colors formed around tlie moon, this 
one 73 eing somewhat larger, of 4' or 5" radius, and the 
brightest corona of the evening. At this time the 
eclipse had just started and as it progressed the coronw 
continued, v ing in sizo and brightness, until at 1O:OO 

Souble corona was formed and remained visible for about 
five minutes. It was composed of two complete con- 
centric coronoe, the inner one being of 2' or 3' radius 
with ver bright and distinct colored bands, the outer 

more or less blended but still easily distinguishable. 
A few broken coronse were seen after this and the find 

colored one was observed at 10:35 p. m., a t  which time 
the moon was about three-fourths covered bg tlie earth's 
shadow. "his was a small circle of 2' or 3 radius, the 
colors faint and the upper art broken, due to the sha e 

clouds passed between the moon and the earth a small 
rin of whitish li h t  1' or l+' radius surrounded the 
dm ened moon. Sur in  tho final stages of the ecli se 
heavy clouds covered t e sky, no coronse were visi le 
and the moon itself appeared onlr for very brief intervals 
of time. 

moonlight was very bright, c k ouds obscuring the moon but 

eclipse was practically hidden. 5 istinct shadows of 

very light yellow. The dar a and light spots and the 

moon's eclipse were the f uliar coronre that were present 

lunar rainbows. Caused by the t L 'nner portions of 

also present an 8 the humidity was yery high, being above 

. m., when Yl t e moon was fully half eclipsed, a large 

one of a g out 7' or 8' radius with its separate colors 

of the cloud forming it. &ring the total hase of t R e 
eclipse no colored coronte were visible, P jut as thin 

h t 5 
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PEBMANENT PEBIODICITY OF SUNSPOTS.' 

By J. LARMOR & N. Y A M A ~ A .  
[Reprhfedfmrn Science Abstracts, Sect. A, Der. 31,1917,s 1344.1 

A re6xamination of the available sunspot records for 
the 160 years, 1750-1910, leads to the conclusion that an 

- _ _  - __ - - 

unbroken solar periodicity of about 11.125 years is fimly 
established, if the two strongly discrepant cycles from 
1776 to 1798 are left out of consideration. The graph 
of this periodic constituent is shown to have the propert 
of being antisymmetricnl wit-h respect to the axis whic 
bisects its untlulations, each undulation giving equal 
areas above and b&w, the curve repeating as a reflected 
image. E.ca~nination ef the rusi&als iter extra.ction qj 
the 11 .l%yaar pulses ahoua n o  ind,ic.icnt.i.nn. ?f periods ot,tRsr 
tlmn are sporadzc in. clmrcccter. 

A letter is appended from Wolfrr, of Zurich, giving 
in teres ting particulars concerning the conipilation of the 
sunspot dtita, those of t,he discrepant eriod from 1775 

Nuremherg. Thc e ochs of musiim. 1'778 and 1787, are 

the lengths of the periods ohserwtl between 1770 and 
1805 from the nieaii value of 11 . I  85 $cars, a.re to be con- 
sidered as real.---P. 1'. H[WJZPT]. 

K 

to 1795 being nlniost esclusively msde K y St,oudacher of 

considered fairly re f ia,hle: and the large departures of 

POLARIZATION OF SKYZIGHT.' 

By A. GOCKEL. 

[Abrfroft orpapcr presented to Swiss Rnriet,y of Goophyslcs, et.c., Zurii'h, &pt. 11, 1917.1 

The present study wts undertaken for the purpose of 
verifying the cqnjecturc, nisdr cleewliere, that thera 
exists (1) a relation between the polarization of the sky- 
light and the sun's activity, ctnd (2) also n relation between 
this polarization ancl certain t4ect.ric. phenomena such as 
the propagation of hertzian waves and the rapid varin- 
tioiis in the atmospheric elect,ric gradient. It was first 
necessary to dcteimiine to what estent one might deduce 
daily incniis from isolated observnt,ioiis, and also whether 
one might use observations macle on d81.w n-hen the sky 
was not crfectly free froin clouds. 
Tho x . artens T'olaril~hotoinoter was the instrument 

used. 
The greater portion of the obscrvntions were made on 

the zenith and at 90' from tlie sun. Further observa- 
tions were made on the varin.tion in polarization of certain 
points in the sky with mrying distances of the syn. The 
time of day was found to influencc the polarization indc- 
pendent.ly of the locat,ion of the point observed; and I t  
also tippeared that a t  the sanic time of clay ftnd at equal 
distances from the sun the polarization vrtried w t h  the 
zenithal distance of the point obseryed. 

The variations affect.ing polarization. s.t Fjunrise and 
at sunset may be csplained by modifications in the sun's 
illumination due to the formatlon or shifting of haze or 
foas which provoke variations in the electric gradient. 

Rdeasurements ?t Silvaplnna (altitude = 1,800 m .) have 
not revealed any influence qf altitude. 

The formation of clouds is betrayed several hours in 
advance [of their appearance] by a decrease in the polari- 
zation. Cirrus and strato-cumulus scarcely lower the 
polarization of the blue s k y r e a s  near them, but cumulus 
and cumulo-nimbus affect it thus very strongly. How- 
ever, one can not employ the degree of polarization of 
skylight for forecasting weather without taking account 
of all the other determining factors. 
ad. Gmbl (Frlbourg). Polarisation de la lumlbre du del. Archives des sei. phys. 

IPm. Roy. m., London, 8ept. 1,1917, U: 40%506. O t  Mt., QenBW, l6 No%'., 1917, Mm 349. 


